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(57) Abstract: A luminescent element characterized by having a 
layer containing a metal coordination compound which has a partial 
structure ML m represented by die following general formula (2) 
and which as a whole is preferably represented by the following 
formula (3). ML.nL',, (3) [In the formula, M represents a metal atom 
selected among iridium, platinum, rhodium, and palladium, and 
represent bidentate ligands different from each other, m is 1, 2, or 
3 and n is 0, 1, or 2, provided that m+n is 2 or 3; the partial structure 
ML m is represented by the following general formula (2) (wherein 
B represents an isoquinolyl group bonded to the metal M through 
the "N" and cyclic group A, which is bonded to the 1 -position 
carbon atom of the isoquinolyl group, is bonded to. the metal M 
through the "C"); and the partial structure ML'„ is represented by the 
following general formula (4% (5), or (6).] The luminescent element 
luminesces at a high efficiency, retains a high luminance over long, 
and is suitable for red luminescence. (2) (4) (5) (6) 
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Xil : I mp r o'v e d energy transfer in 
electrophosphorescent device (D. F. 
15 O' Brienfife, Applied Physics Letters 

Vo l 7 4. No 3 p 4 2 2 (1 9 9 9)), 

XWt 2:Very high — efficiency green o 
rganic light — emitting devices ba 
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a — N P D : N 4 , N 4 ' — Di— naphthalene — 1— yl 
-N4, N4' — di phenyl — bi phenyl — 4. 4 9 — d 
i a m i n e 

CBP: 4, 4 ' — N, N ' — dicarbazole — biphen 
y 1 

BCP : 2, 9 — dimethyl— 4, 7 — di phenyl — 1, 

10 — phenanthroline 
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V>7ac=./US, 2-t7f/H, 2-7;Utl/ = /H, 2 

i^u^/H, 3-#^/-<>'!;,'Ug(f£^#^g&<Slfifc-r5CHg 

o 1 o*fcte2ofiMmjB^{c©#&;lkn-C'i>«l:v^ ) a» feSttffr* 
20 &JHI£{fc'{b'£#Jo 

nfjiESttf&A, a\ b, b* *5«tt5 b" a*. -e*t^ix4se&-cfe£ 

oj^_hO^ f-U^mte-O-, - S - , -CO-, -CH = CH-, - 
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C = C-XW£&Z-btiX\<^Xh J: < , ^7/W*;H^© lo^Ktt 
to l o*y t c(*2ofi^^i^^-{cm#^x.e)tv-C'b«J:v> 0 

2-7^^-1^ = ^^, 2-f 777f/PS, 2-7 
^ h 7 2-7 3i7 r ->'^ Wx/l/S, 2- tf S fcfi 3— 13 
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2oSU:0^ ^UVgfi-O-, -S- % -CO-, - C H = C H - , 

io mils— &5fc (i) k^v^-c, maw y A-cfcs^^sa^b-g-^o 

oT, TI3— (8) T?^$;ft, 5 SSffc to 
Ir [R p -Ph-IsoQ-R ' q] 3 (8) 
15 [^IEI rtt-fU^^A, UStmm? h-IsoQIi ( 1 -7 * V * / 

y/w) S, R S.tfM&g R' fi7K^*fef±7y^, Sfcfiillgi * 

20 y ywSC^^U7cMJftSR*5«tU : R' tf>&«:^ 1 SX±<Dm$c& 

HfJfE-flSS*: (8) {^^TgB^flljg Rp-Ph-# (4-7/V^/l'7i = 
25 lttE— «A (8) jo V^TS^S Ri s ^^"Cfc!), R' q # s 1 4 - 
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5 iiufE— J&5£ (8) td*3V^X$f5^«l^ Rp-Ph-*S ( 4 - 7 * - 

BtrlE— flx5£ (8) fC*5V>Tg&#*?lif Rp-Ph-jJS (3.5-^7/1-^-07 
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10 Ji 5-GUz.W&^fr7si>&vmh U< fit h U 7/uj*- n ^/Vg-CfcS & 

IrL„L' n (9) 
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9 h/W 

inaf* h y *a -7^=/w>r y*y y ^-c 2 , nm y s>*.miii>g> 

^ n u ztwWi^JKO 'H-NMR h^o 
El 9 1 - (4-y f/V7*= AO-f y #y 'J ^©1^ o o tfwPAigf£ 

5 CO 'H-NMR HA', 

in i ottf h7*^[i -(4->f^7s^)^ y=*y y >-c 2 , 

N](jz — 5** d d) v?>f y v?«7 A(III)<Ogy p ajfcA-A^&CD 'H-NMR 
*^<y h /W 

ia i i f4 tr* [ i - (4- y f/v7 y y y >-c 2 , nht-it 

10 =PA-Tir h-f V & *? J* (III) ©1^ D p JfcA-.k jgi&co 'H-NMR 

hi i 2« h y *d -(4-^f/w7x=;v)^ y=*y y ^-c 2 , nm y 

£ A (III) CD£y ° p Jfc/l'^JSJS^ 'H — NMR sl-^-f h/W 

eii 3tt^^ci - (4 - n-^-^^^7*^yv)w y*y y ^-c 2 , 

15 N] (Tir^A-Tir h^" y i*? A (III) CDfi* P p tJn/VA^^CO 'H 

-NMR^-^y hAv 

(a), (b) *5«fctf (c) fc^i", 

20 la i u:^-r<fc ^ -/sk^thie i^m^-nmrnmrn 1 5_hK, 50- 

2 0 0 n m<D)g£J?£i$ojgi 3 J®J£ Hi, *g&/IcD*rai8JI i: , -RtfC 
Ell (a) tctt. ^mil^l63t®l 2 £*-A-$&i£Jl 1 3a»k&S0>J 
25 tt, igPJmfii 1 4 — A<$i£jl 1 3~**— /i'aAL^t< tt^5, 
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H)tt5 0 ^©1^*- /vf&i£Jf 1 3 lit^oy o y^r^ffottftdSrJ* 

Sktciai (b) ^^^-eji, lai (a) <D&jgm& 1 1 <t#§3fcJi 1 

— ^M$i£*8fgi Sr^HtLT, «fc 9 !)7^oy*>^*J«K 

^- * ir *j r ✓ - # ^ * m v >s w * a* -e # 5 o 
;H&i£Ji 1 3 , 1 2 , m&*&m&3±m 1 7 , m^iaaiJi 16, 
&&w\zm\<^z>&yttt , &t uxtts tfrta — &5fc (1) (9) "C*^ 

^ixS^J^Baffi'fk'^^J^SiS'C, 600nm Hi5;<r>fc&fci$L i$ ^ 3§ ft 

SiSlbje^®*5, 3 MttflgOML C T* (Metal-to-Lig 
and charge transfer) l§!)35 JtftflSfc 5 jc - rc * 
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(1) mytti&ytwifexm 

7^- lwW:£*s'-tr>'*£ifcifci--5 ©SiSf fite^" 

(2) v/vKtom (-r^^hmmnn<DM^-ttsL^^ (st> cttsB 

tfjfWOgiFUZ^O ( s amp 1 e ) «7>it, fiP*>tiM4^«t5l^) & 

<P (sample) / <P (st) =[Sem (sample) /labs (sample) ] / [Sera 

(st) /labs (st) ] 
labs (st) : &m&n<nm&-f Z&LMX~(DW.tiLm& 
Sem (st) : m Cfa^X-mfe LfcH^Sgft*^ V JV^WfaB. 
labs (sample) : B &Xt&®<Dm&-t Z&L&X-<nyLl&&& 
Sem (sample) : m CSt^T?®!)® LfcB^?!*;;*^* h /W©«&& 
::-Cf 5 0 A/ftfi^HRJlUi Ir(ppy), <D<t>&1&m<D 1 i Ufct8*ffF 

(3) «|)t^i^waiJ^*&»*WT»ii«9 -C*>So 
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la e ■/< ,w * a* ft ^ o <d is % <d m m m m * m ^ u fc „ 

I = I 0 exp(— t/t) 

= e \ e te§3S*f3£tf>JiE) *-C©l$|IB 
10 6 8 0 n s e c fitJb, ttfc. 10 0 n s e c ^Jb-CfcS r £ li. «9 

&?ttt&<D *) A,ytmft&*tiimte, 0. 15*»?>0. 9iiil 
15 A/3fc*4»***Ei^:: E LifCLfci 5fcl£tfS'>ft< , 

25 fit, =Sqcafi : T'3ftSte©XflE*t«©3;^/i"¥— *tt««»*r**t"C» * 
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5 :W;t«#»9iG>*r y *y y y 

*=;Ky*/yv-C 2 , N)> U W A (III) (&fE3? 1 2 3 
tfJ^-ftS^N o . 1, '*» : Ir(PiQ),), h y * [ 1 - ( 2 --^ac^/U) 
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Ir(FliQ),) h~ 9 J*^ 7 >& 1*^*^*1* 37nm, 55nm, 33nm "Ofe 0 , 

ffiMft^f-HX^Ji-^H-^HO. 66, 0.43, 0.48 -Cfcofco 

#w y*y y >-^o*i§#;*m-c*>* h !J^[i -(f7t7f 

y _ 2 -^f/V) f y ^-C 5 , NM y v^-MHI) (»&-§-: Ir(BtPy) 3 ), 

15 h y *[i -(frt7f y- 2--r ao-4- f> y 7;i/to^f;n^y s> 

V-C», NM y i?!7A(III) (!&-§• : Ir(Bt 5 CF 3 Py) s ) tf>* h — 
hfifi^H^tt 132nm, 85nm 9 , ^J^fc-g-^tCit^S i * L < * h 
-^^•>7bi5g</ < fotJ3*) < tB*ffi^-«fcs£»* 0.29, 0.12 -C*4SH 

t&ytm-fr & 'h £ < 38 ft HX 3* < fe*t*.. 

25 J^±*^-< y y >-#*&<O^Atw«fc 0^h-^^V7h £/h<* < 

^^S^JR^SritJftx £<bU:mfett&ft< T?#5£#;tT^5o 
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<t ^S-JBSC-T-rottMS^Of+tt**: Ir(PiQ) 3 (0fl No. 1) te&ttz. L 



Ir(PiQ), f± h y *(1 -^a^/W V >-C 2 , N) «< V *S V J* (III) 

10 t^*$H5. 

JLiZ&Lfc<fc 5 Ir(PiQ) 3 f*ii^fl;^i|X^<£:^i-a s , C <D Ir(PiQ), 
J £ m & S £ 'ft U rti tf> ri* *2 i& * afc V > b @ *B SI * "C M ( w m V > S ^ & ^ & 

15 (4 -Tyu^/uy*^/^)^ y=^y y v-c J , n]-t y v^!? A(ni)ji % ffl 

MA^HX^ ( h/i^ Ir( PP y) 3 ^S^iR^Sr 1 Hfci 

20 (1) -CH 3 =0. 65; 

(2) -C(CH 3 ) 3 =0. 7 

(3) -C 4 H 9 =0.82 
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(4) -C 6 H 13 =0.88 

(5) -C 8 H I7 =0.75 

t\zX<0. 3§ ft S^ifc^O tipple 5 - bti*t>t*Z> 0 

iooo • itst"- h--o**-e#afcir 

< & -5 ft tfS *> 5 o ^JxkTW^/V'gifcStlfc. Ir(PiQ), <D-£.fr<D 

(1) -CH, =847; 

(2) -C(CH,) S =973 

(3) -C 4 H 9 =973 

(4) -C 6 H IS =1058 
15 (5) -C 8 H, 7 =1141 

znbtt&O 10" 4 Pa X-<D* h SrffiV^fclg^iSP^^*^ 

(1) -CH, = 5 87^7; 

(2) -C(CH,) 3 =617^7; 
20 (3) -C 4 H 9 =6 17^7; 

(4) -C.H,, =6 47^7; 

(5) -C e H 17 =6 77^7; 

# ={■ S O * £ V > & A IB <fc < t £ 3§ ft «■ ffi V > 5 C t & X # £ ^ "C ffi 
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MfB-^sfc (1) *fctt (9) -cs%*HSAflEflcfls^«lJ©^ 
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5 K^^^-^-^ fya- h , ^ y h J: £ ^ n ir ;* # # X. btl%> 0 

JbIB Ir(PiQ), t df^(l-7x=/Wy*/D ^-C 2 ,N)(7tf/W7 

tht hi'f (in) 3 ( w * fls -fr * No - 4 2 - * * : . 

Ir(PiQ) 2 acac) & Jfctfc L fc*§<£\ gift 7 P -T-e##mS ^MMf Z> t , 
15 380*0 £ 340Oi:^ft?SSt-^* s fe5o Ir(PiQ) 2 acac ifo 

Ir(PiQ) 3 fi#fl?a s 5£I8£;h,fcV>o i*©If^ftTt Ir(PiQ) 2 acac (O 

X.titiJMmm 5000cd/m2 (D3!gT-|§#-f 5&#-Ci§®&|iB*&-t-5 t s * 
Wj^S^^NfP^tt, Ir(PiQ), t Ir(PiQ) 2 acac tt:*tb 3 : 1 Strife 9 , 
25 Ir (PiQ),<0*-*SJ5?^^NFP^^^< ii®K2*L-C3c£U-CV^ 0 
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MS tC«t «9 rwfk^^O M*T**>S 973.1 £$fc^Lfc 0 Z.<D{C^^<D h/U 
^V^ffiO^Tt^^^ h /KE> * m a x fi 6 8 6 nm, fi-?- JR ^ 
Ir(ppy)=1.0 t LfcKS, 0. 07^o fc 0 
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<HJ£0>J 10> (^J^-fb-S-^N o . 24tf>-£fifc) 




1 0 Om 1 W3oP77^3|; 2 - ft7iy#t3 >gg (T/W K U •;/ 
^*±$t) 2. 5 6 g (2 0. Ommo 1 eh l-^BD^y»!ly 
3 . 2 7 g (20. 0 mm o 1 e h h/Wai^ i 8ml. ^ * / —A' 9 
m 1 S3£Xf2M-l%Wfr h V ^AtK^^I 8 m 1 -SrAtb. ^3§M8fiiT^ 
§f^L/,Ci5?)fh7^^ (HJ7i-y^^7>fy) s<7i?$ A 
(0) 0. 7 2 g (0. 6 2mmo 1 e) SrflDX-fco g^t^Sfc 

(2-^^=-^) >ry=^yy>2. 4o g (ir^ 

5 6 . 8%) Sr#7to 




1 0 Om 1 ©4oP77^ = i:^!itn — /u 5 0ml Sr Ait, 

^yv^b**5A,i 3o — i 4 ot-c2u#f!g;!jD$ifli#L;fco ^y-feo — 
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i o o'c^T'Sfe^bs l- (2-*-*=/u) ^y^/y^i. 05 

g (4. 9 7mmo 1 eh ]) W J* ( I I I ) 7tf/U7t h* — 
hO. 50g (1. 02 mm o 1 e ) £ A*K HE^^fcfET 8 B#PiS]iS?5fE& 
#Ufco fcfc®)&£.1&&~e%}mVX 1 N-*gSfe6 0 0 m 1 IC&AU £t 

*^*7A^ n-^ h-CltSiU h !> * [ 1 - ( 2 - = y / 

y ^-C s , N]-f I> ^ 9 A (III) 0>#fe*&5fc 0 . 38 g (1R3S4 5. 
2%) *#7b 0 MALDI-TOF MS tC J: 9 CI <DiftW<0 M*-C#>5 823.1 

10 2 nm, 3§3fcft^J&^f:i Ir(ppy) 3 =1.0 i Lfc£ £ 0.43 fc*ofc„ 

4 0 nmc?5#fe|g3tSr?t®Urc: 0 
<H«50»I 1 1> 



15 




200m 1 ©30P77^3|:4-> f~ /V7 x.~sy7$ a (T/W K U 

■ • 

s/^ttSi) 3. 40 g (25. Ommoleh 1 - ? o v( V *c S D ^ 4 . 0 
9 g (25. 0 mm o 1 e h h^V2 5ml, J —fr 12.5 

m 1 *5ii;2M-^Kt h D ^^7K^fK2 5m 1 SrAtt, g^gfcT^ 

(0) 0.98g (0.85mmo 1 e) &tiax.ti a -5:<D^, £^2ffiTT* 8 m 
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: 9 no sJwUA/j* * J — : 10/1) "C'iltjK L, 1 - (4- 
^ ^71=^)^ y y ^ 2.80g (lfc^51.1%) dO-ft-S- 




200m 1 ©30P77^3lCift^ V *JV A (III) • 3 ?J<?P^ (T^ a 
**±§S) 0. 58g (l.64mmole), 1 -(4-^f/U7*=/U)'{ D > 

1.61g (7. 34mmoleK = h 4r i/^f S — fls 45ml t 7k 15ml fcAHs 
gsjfMSfET^fi-C 30 #Fi9&#U ^^^2 4 NFF^il^^U^o SfS 

=/H^ y*;!)>-c ! , n] —*s ? *SJ v WJ* (in) 

No. 661) 1. 02 g (!&*£ 93.4%) Z<Dit&V>> 

(OM^ a d J^/»^A^fK(0 'H-NMR *^<* h/W-Sria 1 0 wO-ffc^ 

h/WzO- ^?fe J* h/KDlma xli 617nm. fi-f-flZ^ti 
Ir(ppy) 3 =1. 0 t Vftt # 0.46 ofc 0 
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200m 1 (D3oP77X3|:i h ^f^ac^ / -/U 70m 1 , T h7^ 

[i -(4-^f/w7x=/i')'f y*y y ^-c 2 , n]U - s?* u cOs^ y 

S??.MIII) 0.95g (0. 72 inmole), 7-fe^/l/7t 0. 22 g <2. 10m 



5 mole) ir^Kt by 9^ 1. 04 g (9.91 mmole) SrAH, W.m^.MT 

miE.~e i ttmmtu -=&o& is mmm^Lmw^tco s^^^tK^u. 

-f — : ^ n n ^ / : 30/ 1 ) X'fttStL. X * 

[1 -(4-^f;W7x=^)/f y^r / !)^-C ! , N](7t^7t h 7" h) 
10 y «7 A (III) No. 43) <Dm&.t&3i 0. 43 g ( IR ^ 

41.3%) ^r#fc 0 MALDI-TOF MS \Z X *) ^<Dit<&ifo<D M + T?fe5 728.2 & 

flUBUfco KOft^^I^op^^^M© 'H-NMR h/W4ria 
1 1 C^f. ^(Oik&yoO h/*>^>'&i&<D&ytX'<# h/ls<D X m a x fit 
622 nm. i^F«tZ^fi Ir (ppy)=l. 0 £ Ufc £ # 0. 70 fc*o fd„ 
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100m l(03OP77^3|:i - (4- ^ V 3r / V > 

0. 27 g (1.23 mmole). If* [ 1 - (4- * f/W7 ^ y / !) S'— ■ 

C 2 , N] (T-fc^/WTir M>f V *?-VJ* (III) 0. 36g (0.49 mmole) 
t ?)) 25ml SrAtu. ^fSfMiftT 180*Cfl-jSX? 8 BtPi9Ani?&«# 

Lfc„ RfoV>)&mUi£-?#iMlsX 1N-&& 170m 1 (d&AL, 
ittlfc • zkifeb, lOO'C-C 5 8#P^jBE$£j&Lfc„ ^©jtfg^Sr^po^ 

*[i -(4-^f;i'7 3 :=;v)'f y ^-c 2 . n]^ y v^-Min) 

(m7F<k&%> No. 19) 0^fe*&5fc 0.27 g (HZ ^ 64.5 %) <Sr#fco 
MALDI-TOF MS «fc *> Z<Dit&V0<O M"C*>.5 847.3 Sr?fefBLfco wtfXfc 
•a-^jOl:^ d nsJwUJ^iKtf) 'H-NMR *-<^ hA'SMS 1 2 l£^-*- 0 C (D 
it&tfo<D Y /V3Lly^W.(D%%^^<^ h;KDlma x {4 619nm, g^lB 7 . 
2£fi Ir(ppy) 3 =l. 0 t Lit. t # 0. 65 1*<otc 0 

<mmmi2> 

MMW 1 1 (OA "f-tvy ls&<Oftt>*) tC4 -n — ^ ^ 

N](/x— i^^up) i?j V ^*A(III) {mmt&fa No. 667) 
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h^x^iWBJt^^^ h/l/:imax 616 nm 
ft^ift^ Ir(ppy)=1.0 t V1Z&<DM*tiL& : 0. 40 
tT*[l -(4 -n-^4^7x=;U)W y#/D >^-C 2 . N](T-fc^ 
/W7t h-f y ^^A(III) (MTFlt&VO No. 196) 

MALDI-TOF MS : M+ 868. 4 

h/Poi^^/Ko^^t^^^ h/U : Xma x 625 nm 
■r^HX^ Ir(ppy)=l. 0 t Lfc&S Oi^ Jfe^ : 0. 87 
hM[l-(4-n — ^ 7 »s/U)-f y y V-C 2 , NW U 

^!7A(III) (m^it^^H No. 192) 

MALDI-TOF MS : M+ 1057.5 

h/Wac h/W : Xma x 621 nm 
fi^lfc^ Ir(ppy)=1.0 t UfcKKOar-^HR^ : 0. 88 
<3IJ£0IJ13> 

MMM 1 1 <£> 4 lsm<Dftt>9 iZ. 4 - n — ^-?=f- 

h7*^[i - (4 - n-*^f/u7i = A')^ y*; y :/ -c 2 , 

N](/x-^^op)^^ y^7A(IH) (^l^-ffc-g-^ No. 669) 

fv/UrcV^^o%3t^-^^ h/U : A. ma x 617 nm 
S^llX^ Ir(ppy),=1. 0 t Ufcl£<Ofi^l|x2f5 : 0.47 
-(4 - n- t^f/i'7x=/v)-f y*/!) ^ — C 2 , NHTir? 1 
/WTt htf)^!; A (III) (tflTj^fc-a-ife No. 218) 

MALDI-TOF MS : M+ 924.4 

h /\s^^f&m<r>ft%*^9 : ^ ma x 625 nm 
Ir(ppy) 3 =1.0 £ \^itn<OSi^-^m : 1.05 
r Oft-g-^Ofi^ n o /ft/Ui^#ctf> 'H-NMR h/U&ig l 3 Ktj* 
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•To 

h V *[1 -(4 - n -^•^f L /U-7*=/U)-l' y#V y ^-C 2 , N]>f V 

3? 9 .Mill) m&it&VO No. 214) 

MALDI-TOF MS : M + 1141.6 
5 h/U^^^^O^Sfe*"^ hA- : A.ma x 620 nm 

g^lR^ Ir(ppy)=l. 0 t V1Z®L<D-Mt+l&.& : 0. 75 
<HJfe0tJl4> 

1 1 <&4 — ^f-^7xi/I/#n lsWt<Dftt>9 lC 4 — tert — 7^ 

/U7i=/P#D^8 (T^Kyyfttl) £m^a*miiife0>J 11 £ 

^ h 7**11 - (4 -tert-^f ^7 V * J V ls-C 2 , 

N ] \ u a u)i?j V 5? 9 .Mill) (0»JjjWfc-£^ No. 665) 

js/P^^^^O^^t^^^ h/^ : ^.ma x 614 nm 
S^-Jfc^ Ir(ppy)j=1.0 £ LfcKS^i^lX^ : 0.39 
15 ^*[1 -(4 -tert-^^^7*=/W)W V >-C\ NHTi?^ 

/VT-fe h-t" K)W y S^MIII) (W7Fit'&&) No. 174) 

■ 

MALDI-TOF MS : M + 812.3 

h/W3i>'^^<0^3t^'<^ h/V : A. ma x 626 nm 
S^.jfcs?s Ir(ppy),=1.0 £ LfcggOS^-HX^ : 0. 66 
20 h V *[1 -(4 -tert-^f /W7 3i=/W)W V / !> f-C*. NM !J 

^*MIII) (#J^ No. 170) 

MALDI-TOF MS : M+ 973.4 

h /Ux-^MWlO&yt*^? bA* : X m a x 618 nm 
fi^Jfcs£ Ir(ppy),=1.0 t \^tz.$h<DM=f-®L& : 0. 73 

25 <3SJ&0yi5> 

1 1 tf>4 ^VW 7 a = /W # U ^&<Dftfc> •? |C 3-7/W3T-P7 
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r h7*^[i-(5-7/vtn7x=yv)>f y^-y y y-c l , N](/z- 

5? ^ a a ) $>V y !7 A (III) (0»J^^-^^ No. 684) 
5 h/UJ-^^flgO^ft:*-'^ bA*: Xma x 625 nm 

S^JtZ^ Ir(ppy) 3 =1.0 £ bfc^Oft^-JlR^ : 0. 22 

■t h-7- y s^pauii) (m^it^-m no. 47) 

MALDI-TOF MS : M + 736. 2 
10 h 3i 38 ft*'^ HA': A. ma x 629 nm 

S^«Dt^ Ir(ppy) 3 =l. 0 t Ufcgg^a^F«|X^ : 0. 65 

h y -(5-7/utc7s=/w)'f y=w y ^-c 2 , nm y v>»7 a 

(III) (0>J^rt:-£-<& No. 23) 

MALDI-TOF MS : M + 859. 2 
15 bsl'^>t&i&<0$&yt*^? bA* : ^ma x 626 nm 

a^HR^ Ir(ppy),=l. 0 £ UfcggOi^HX^ : 0.62 
<mfeflll6> 

tr*[ i -(4-7* y #^7*=/w)^ y#yy ^-c 2 , N](7tf/u 

T-fe h-7- h)-f y ^17 A(III) (tftpflsg-'lfe No. 365) 

MALDI-TOF MS : M+ 884.2 

h/Wai>'^jSE<Z)^5t^.'<^ bA' : X ma x 608 nm 
25 a^«Dl^ Ir(ppy),=1.0 t Lft b #<0&^!&J$S : 0.65 

h y *[i -(4-7*;^y7i=;i')'f y*;y >--c 2 , nm y 
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A (III) m^k&®> No. 361) 

MALDI-TOF MS : M + 1081.3 

K /\sX.l/&ffll<D 9 h/U : X m a x 604 nm 
a^-HX^ Ir(ppy),= 1.0 t Ltc t tOft^iR^ : 0. 54 

<mMWl7> 

i - (5-y f/v7x=^)^ y>y y ^-c*. NKTir^A-r-fc 

h-J-.hW -Mill) (efl^Mfc^ No. 44) 

MALDI-TOF MS : M + 728.2 

h/WnLVg^tf^ft-X^:? h /U : A. m a x 638 nm 
M^-l&m Ir(ppy),=1.0 t LfcK$<E>fi-?-lR^ : 0. 78 

h y *[i - (5- y y=*-y y ^-c 2 , nm y v^A 

(III) {MiFik'&VO No. 20) 

MALDI-TOF MS : M + 847. 3 

h/VaL^^ifccp^ft;*^^ h/V : A. ma x 631 nm 
4^j|xs£ Ir(ppy)=l. 0 i: LfcKWfi^ilx^ : 0. 71 
<^J£0»J18> 

MMM 1 1 <r> l - (4-^^A'7xi/v)'f y =*y y ^«Dttfc> 9 ic^ifc 

m 7 -e-^Efcufc i -7i-;M y*y y ^Srfflv^ ni&fli n ti^^t- 

m 

7- h 7=^^(1 - -7 =^=-)\<4 y^r/ y ^-C z , N)(m -5?* nn)5?>f V 
*s V A (III) (tfiJjiMfc-^ No. 660) LT&<Ofc-£^£r£-fifcLfco 

v>?A(III) (M^kG-® No. 42) 

MALDI-TOF MS : M+ 700.2 
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hyUrOj^^O^^^-^^ h/U : Imax 622 no 
4^HX^ Ir(ppy)j=l. 0 Lfc^<73fi^-H5l2*5 : 0.59 

5 pyf^Tttsi) *m^x i -df7*n/u- 3 -w/vw y y 
^■fifcu njfem ti^^tcu-ci-(^7*=/u-3--r/u)^ 

yt^yv?!)is (m) 7tf/U7t h^-h^?> H)^[l-(^7x = 

yu- 3 y y v-c 2 , y s?* a(iii) (eyjjMb-^ 

No.3) -a- fig U „ MALDI-TOF MS \Z. «fc 9 r O 4b M + T? *> 5 

10 1033.3 Srfll^L fee CiOik^ll)© h/Vxy^iDJg^^^^ h/K^A 
m a xfi 621 nm, Ir(ppy),=1.0 t Lit k % 0.53 -C-foo7c„ 

< HJS0>J 20 > 

HJfefiril 11 «7tf/V7t h :x tf> ft fc> !M£ 3-y 7VV- 2, 4 -*<^9 
15 -(4-^f;V7x^)/fy*/!)y-C ! , N]( — 2. 4 ? 

v^v- y a (in) (^j^Mb-a*^ No. 126) sr-a-fifeufeo 

MALDI-TOF MS f-«fc 9 C(0<t^i(DM + f fc5 742.2 Sr^^bfco - <^ 
ik-&yiJ<D \- fr=-l''&W.<0$&%*^t? YfV<T>X m a xli 627nm, fk^^L 
*tt Ir(ppy),=l. 0 t Lit t # 0. 81 -Cfcofco 
20 <HJfiflj21> 

11 ^r-fe^^T-fe l^<Ottfc>!> 2,2,6,6-7" h7> ^-/w- 

3,5 — s/^y i?ty (jitjjMbfifcil&t®!) Srfflwujfiifij li t Wimz. L 
Tbfx[i - (4-* ^^7*=/p)^ y* / y y-c 2 , n]( 2,2,6,6-^ 
h 7 y ^yw-3,5-^^^ ^i?*T- h)>f y^^A (in) (finj^Mb-a-^ 

25 No. 127) £r fife U it o MALDI-TOF MS iZ X *) Z. <Dit&®><DM + t? *> -5 

812.3 &$£^Lfc„ IW^^roh^y^I^lg*^^^ h/i'Wlra 



WO 02/44189 PCT/JP01/10487 

82 



a xfi 624nm, m^tiL&l* Ir(ppy) s =1.0 t VtztZ 0. 76-Cfco/t,, 

<mmm22> 

■ HJ60»J l l <o l - (4- * l-fr? =. y y ^<DjXK>*) I- 2.-7 

5 y^v-c 2 , n)(m — ci o)i?-r y s^-miii) Lt^(2- 

7x=ywf!J i^-C 2 , N)(7tf/V7t hth)^ U S^«7 A<III)&<g- 

figufeo ^<Dit&m tmrnw 7 -o^l*: 1 - y*y y 

msey 11 t mm\zfci&&it* \? * a- z? ^ ~ >v v y -^>--c 2 , nki- 

7x=/P-f y^r/ y ^-C 2 , N) y i?*A(III) (0»Jtj* No. 64) 

10 £#fc 0 MALDI-TOF MS Ci ») :©ft^©M + f&5 705.2 

/to C©^^© h/U^>-^?K<^^7fc^^^ Imaxli 618n m, 

fi^Hx^i Ir(ppy) ,=1.0 t X^ftt % 0.43 -?*>o*: 0 

<HJS0«|23> 

mfeey is ufce-*(i -7*=/w>r y*y y ^-c 2 . Nxr-tr 

15 f;P7t h)-T y ^«7A (III) t 2-7x = /HfU i?>&MMW 22 

£|5j;|aSU:E£JE£iir. (1 -7*=^W V *y y ^-C 2 , N)(2-7*. 

f y i?^-C 2 . N) -< y !7 A (III) (^J^-fk-^^ No.3l) £#fc„ 
MALDI-TOF MS K «fc 9 Z<D<k&V0O M'TfcS 755.2 SrSfe^Lfc,, r tfMfc: 
h /\'3^l/ , feWL<F>3kit?>'<9 Y /V© X m a x ft 617 n m, S^lR^ 
20 I* Ir(ppy), = 1.0 £ L-£:£# 0.46 -Cfcofc 0 

<H*fe0jl24> 

HJfe^J 1 1 ©4 -y <1->V7 ^=^/Vi£u V&<E>ttfc>9 »C 4-^71 

25 f h7^^[i-(4-7*f/i'7x=/u)/ry#/ y ^-c ! , niu-v' 

^PD)^9i?7A(III) (0)J*Mt£-i& No. 664) 
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hsl'^-l't&WKD&yt*^? hfr: Xmax 629 nm 
fi^-lfc^ Ir(ppy) 3 =1.0 t Ltz&k(Dm?-tiL& : 0. 44 

[ i - (4-^^/w7cc=./u)>r y*;D ^-c 2 , n] (T-fc^A-rir 
h-r h)-r y s^? a (in) (t^fls-fr* no. 163) 

MALDI-TOF MS : M + 812. 0 

■ 

Yjl>=-l/ ; fei&<n%%*'<2 h/U : A.max 626 nm 
i^f-HR^ Ir(ppy) 3 =l. 0 t L^KI^fi^HX^ : 0. 91 

- (4-yt^7x -/WW y*y ]) f-c 2 , N]>r y 

(III) (^J^^-^^> No. 159) 

MALDI-TOF MS : M + 973. 3 

h/Uac>}gjfc<D%7fc;*^y h/W : Xma x 621 nm 
4^H5i^ Ir(ppy),=1.0 i Ufel^Og^lIx^ : 0. 82 
<HJS0iJ 25 > 




&&filv^ l-y n D-f y^y y ^<E>ftfc>9 K o n- 5 -vjv* 

p-<y*;!)>fflKi -71=^- 5 -7/^0^ y =*y y y^sfeu, 
- ttSr 1 - (4 -^^7 3:=/u) >r y*y y ^ofty izm^^zsiftte. 
mmm 11 t amx. i,x&lt(d viz, 

7- h7*^(l - 7 ^~/is-5- 7 ;u*u 4 y^y y.^-c*. N)(*x - 

V? a a)i/s{ y ^"7^(111) (0!|7jMfc£-i|gj No. 704) 

h/U^^igfKtfD&Tfc;*.^? FA' : A. ma x 620 nm 
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10 



15 



^ifcSfS Ir(ppy) 3 =1.0 t LfcBgtf>*-?-»R^ : 0. 38 
(1 -^d^/U-S-^vU^n^ y df-V V f-C\ N) <T**"A'T 
ir h^- h)W !J A (III) (t^-ft;-^ No. 240) 

MALDI-TOF MS : M + 735. 8 

h/Uic^^^^^^t^X^ h/U : Xma x 636 nm 



Ir(ppy) 9 =l. 0 t Lfc^tO*^-l|X^ : 0. 70 

(III) m^it^-^i No. 155) 

MALDI-TOF MS : M + 858. 9 

h ^=^^^W.<0^%^^-if Y/V A, ma x 628 nm 
S^HX^ Ir(ppy) j=1.0 i: Ufc^OS^ltX^ : 0. 55 
<mfe^j26> 

3 hn-2-t Ku =*->t? y ^ (T/u K !) y^ttSi) SrfflV^ 
tfclc^-f-^gg t HXSPT- l-^ o d - 8 -T1JV y *J V >&&J$.^tz 0 
^^^ffl VNfc"Sulfo mix"tt J. Org. Chem. , 1943, 8, 544-549. ICfE^O*" 



NO, 



10%Pd-C 
H 2 

82.1% 



/**2 

Qh-OH 



Nitrobenzene 



20% Sulfuric acid, 
fuming 



'Sulfo mix* 



NH 2 

f\-OH 



<pH 2 OH nSu i fomix . 

+ CHOH 

CH 2 OH 48.2o/o 




POCI 3 



53.5% 
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o - 8 -7f-f y U^^fflV>Tl 8 -Tlf-f V * ✓ y 

CttS: 1 - (4 -y ?vu:7* = ;u) y y y ^tf>ttfc> 9 

5 n) (m -s?* p p)^-r y a (in) m^its-vs no. 755) 

h/P-x^jgj&tf^^fc^^y h^ : Xma x 635 nm 

{\ -y 8 -7f7*s^ y *y y ^-C 2 , N) (T-fe 

f;V7± U S^-MIII) {m&ik&VO No. 612) 

MALDI-TOF MS : M + 701. 8 
10 H/i/xy^©^^^^^ h/V : X m a x 631 nm 

hy ^(l-7x=/I/-8-7f 7x-/^y# / !) ^-c l , NMU 

^^A(III) (M^t^VS No. 609) 

MALDI-TOF MS : M + 807. 9 

h/UJ.^^^^^^^^^ h/W : ^ma x 622 nm 
15 <^Ufe^«l27> 

m-Kb)\z7j*-rmmm&<D el^^St^u^. i. imm<Dmr^^ y 

1 5 JiiZs<* — ~>'#'Bf&£tl>1Z I TOmiS l 4 JHC % 
JE73 10- 4 Pa ©Xgtt*-^!! 1 3 t Lta-NPDS:i«l/- h 
0. lnm/sec T?4 Onm tf>J?£ izMiSiM^t L, 1k\Z.&ytM t LtCBPft 

20 hy^(i-7s=/^y^;yi'-c , ) nw y ^«7a(iii) (fli^te^ 

^No. 1) &9%<^&gt£fcSJ: 9K#3&^LT 40mn<OJS*--CJ& 
filUfc. rwtlCBPiOlf U-httO-lnm/seciL, 

0.09nm/sec lC*5<t? — h OADgft&tt £#Jfa Lfco 

25 Bphen Sra£^f I-"— h- 0. 1 n m/sec "C 40nm <Dfi^T?fl0fifc Lfc„ 
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0.5nm/sec X*m 1 n mj&3|F L fc^ , iMH 1 t UT7^^ A«r 
U — bin m/sec t? 150nm L-fco 
5 r^UffiiOi^t?!* ©Bphen Srffi V>Tm^O#^^^ii J ?' U * s <> 

*m<0^=f-\^X. 0 , MS. 100cd/m 2 -C 6. 21m/W, 300cd/m 2 ^C 5. 21m/W (7) 
10 ^^Sr^im-rS- t f-fife^Jb^lo G I EM^tt 40cd/n J Ot# (0.68. 

0.317), 113cd/m 2 tf>£ # (0.682, 0.315), 980cd/m 2 <D t # (0.678, 
0.317), -CfcoT, NT S C *t gigKtfcV ^ + 6£.*>e 

15 > y ^.(1 y^y y ^-c*. n)>t y AdiD^ia^^- 

S8ft3S£ 300cd/m 2 T*W^»J^#«, ^IJIJP^JE V= 5 volt -C*mSfcffi*i 
J=l. 5mA/cm 2 , p] C < 14000cd/m 2 "CJ* lOvolt, 520raA/cm 2 ^Cfc o fc 0 - 
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l00cd/m 2 t? 10% k"ft&<DR L 3£^<a#igs £:*: £ < 

<HJ(S0ll28> 

7=- f>7Jf7[l - (4 — a^yl^asAO-f y 3r/ y ^-C 2 , N](m -V s 
^ o n)-^-T y S?? A(III) (MTFik-kVO No. 662) 

f^Cl -(4 -aif/U?*^^)^ y*V y ^-C 2 , N]Cr-tr^yUT-fe 
10 h"f" h)-f y i?"? J* (III) (m7F<t&V>> No. 137) 

h y * [ i — (4 -xf/k7x=/p)^ y * y y ^-c 2 . n]>t 

(III) (0>J^ No. 135) 

<mte&i29> 

MMM 1 1 (OA f-^Z? * = /Vst?n l/&<Dftt>K> K 4 -^u ^7 

f h7^^[i-(4-7 , ot/i/7x-^)-Y y* / i;y-c J , N](^- 

^ a ci)v?-r y (III) m^it^^h No. 663) 

1 - (4 -/d e;l/7x=;i/)vf y =*y y V-C 2 ,. N](7tf-vwr 

20 -fe KM y A(III) (0V*ttt:'&>4fe No. 148) 

hi)^[i-(4-7 , ot>7x=^)'<y^y y^-c 2 , nm y 

A (III) (09^Mk£-i& No. 144) 
<H^^J30> 

£Jfcttll ©4-^f-^7x=yl/#oy»©ftt>9C4-'<y7 , n^ 
25 /U7*=yw^f D ^g? (7 ^13*9— %M) &m\<*Z>SM>ft.M1&W 11 £ 
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^ h 7 # * [ 1 - (4 -4 y y* p K , yi/7x-/v)'f y * y y ^-c 2 , 

N] ( ju P p) y (III) 

fc**d -(4 -4 y^p *l~>v)<< y*y y ^-c 2 , N](7-tr^ 

>V7M h7* h)W y A (III) 

hM[i-(4 — w y^p e/P7i=/v)^ y*y y >-c 2 , nm y 

^?A(III) (WSMfc-frtt No. 146) 
< ^Jfe^J 31> 

^Jfefll 11 ©4 -y a:— /VjJ?p V&Ottfc>9 4 — n -^^f 

7 1 h 7 [ 1 - (4 - n -^^f ^7x = /V)^ y*/H ^-C 2 , 
N] (m — 9 J9 p a) v'-Y y 5?* A (III) No. 666) 

-(4-n-<<yf/i'7ii^)'f y=*y y >-C 2 . N](T-fe^ 

yWT-fer hthJ'f y S*£A(III) (^I^Mb^^ No. 185) 

hy*[i-(4-n — ;yf/i/7x=/i/)^ y *y y >--c 2 , nm v 

vf«7A(III) (M&ik&y* No. 181) 
<^KS0!132> 

m6£^ 11 ©4 -y f-zl'? x—zurtvi ^&t(Dftt>V \Z4 - n — 
/i/7x=;u#o :/&£Jf?v> Satellite 0>J 11 £ UTWTOfk^ 

7 s " h 7 [ 1 - (4 - n-^yf^xs^)^ y 3r y y ^ - C 2 . 
NKm-^^pp)^ Ui?7A (III) (0>J*Mfc-£$> No. 668) . 

-(4-n-^7'f/W7x=/U)'f y*/!) >-C 2 . N](7-fc^ 
/V7t ht >)-< y W A (III) (m^t^^i No. 207) 

hU^[l-(4-n -^T'fyi/yts/l')^ y^/D ^-C 2 , N] y 
^•7 A (III) (M?ji<k&to No. 203) 
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<mmM33> 

iz U T ifc <D it -a- ^ * L o 

5 f h7^^[l-(4-7/^n7x=:/>')^ydf / 9y-C ! , N](m~ 

i?^ d n)S^ V ^^A.(III) (fi^te^ No. 683) 

hyW^^^fSO^^t^^^ h/U : X m a x 602 nm 
g^UJi^ Ir(ppy),=l. 0 £ Lfc^^a^-lR^ : 0.43 

10 ir h h ) «Y V *S V A (III) (M&it&V} No. 46) 

MALDI-TOF MS : M+ 737.2 

h/vai^^^^^^t^^^ hA- : Xm-a x 603 nm 
ft^F-HX^ Ir(ppy),=l. 0 £: LfcKKP&^-llJt^ : 0.95 

h y *l i - (4-7^to7x=^)^ y y ^-c 2 , nm y W 

15 A (III) (0!j*Mfc£-*&l No. 22) 

MALDI-TOF MS : M + 859. 2 

h/V^ls&WLO&ytT-^t? YAs : X m a x 596 nm 
ft^HX^S Ir(ppy),=1.0 t Lfeggoa^lCl^ : 0.92 
<Htfe0>J34> 

20 Ulife^ 1 1 04 — >t ^7*^0 Vlfca>ttfc>D tw4 -7yW*n - 

-C 2 , N](m — 5** d n)i^ y (Ill) (tfl^Mfc'^ No. 738) 

25 H/W3i>^JK^>l67fe^^^ : Xmax 618 nm 

f*[l -(4 -7/U*o- 5 - * zl=-JV) << V >-C 2 , 
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N](T-t^/WTir h-t hW V v?*A(III) (W^itS®) No. 222) 

MALDI-TOF MS ; M+ 765.2 

h ;V=.l*'&Wi<0$&yt*' < 9 : k m a x 615 nm 
h V X C 1 - (4 — - 5 -y fyU7x=/u)^ y + /D >--C 2 , 

N]-T U i^!? A(III) (fl^te^ No. 226) 

MALDI-TOF MS : M+ 901.2 

h/\s=-l/&Hfc<D&ytX'<? hfr : X m a x 61.6 nm 
<H1&0>J 35> 

r F7^^[i - (4 - h y 7/uto>f/i/7i=/>)'f y*-/ y ^~ 

<?. N](/j.-^ n a) 3** y ^«7A(III) 

MALDI-TOF MS : M+ 765.2 

h/l'^^f§Wl<DftytX'<? h/^ : * m a x 614 nm 

\f x [ i - ( 4 - K y 77i/to^f/i'7x=;w)'i' y y y ^ - c 2 , 

N] (T ir fvl^T ir h h ) ^ y * A (III) 

MALDI-TOF MS : M+ 836. 1 , 
V /V^i/lfeWLO&it^^t : Xma x 623nm 
g^-lfc^S Ir(ppy),=1.0 t U^BS^S^-lR^ : 0.23 

hy*[i-(4 — h y 7^to^ f/w7 z^=-/v)y( y * / y V-C 2 , 

n]-c y 5?* a (in) (eu^Mb^ No. 11) 

MALDI-TOF MS : M+ 1009.2 , 
Yt^^-^^WL<0^%^^<^ YtV : ^max 608 nm 
fi^-Hx^ Ir(ppy),=l. 0 t bfdl^OS-T-ltx^ : 0. 48 
<g?ife0ll36> 
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HJS^J 1 1 (OA f/U7s=/i'#B V&tf><ft*>«? \Z. 3- h U 

7 s - h7^f-^[l - (5- h V > f;i/7x-/W)^ y*/!) >--C 2 , 

N]U - o o)iM V S**.*<III) 

f^Cl -(5- h V 7;utn>f yV7s=^)^ y y y ^-C 2 , 

h y ;* [ i - (5- h y p< f/v7x=yu)^f y j y ^-C 2 , N] 

,<y^r7A(iii) m^it&m no. 12) 

<HJ6^J 37 > 

11 ©4 * — /U#P V&Ott:fc>9 ^ 3, 5- v*7/W*- 

x h7^^[i -(3. - 3 - ^f^xs/i/)^ y^y y 

^-C 2 , N](m-'7^bo) i^-Y !) (III) (0iJ^te£-$> No. 686) 

h/kai>'^jS<^^)t^'<^ h/V : A. ma x 618 nm 
-(3,5-i^7yW^-n- S-^f/V?!^)^ y*/ y ^-C 2 , 
N] (T-fef /VT-fc h-t* hM y i^!7 A (III) (0t|^Mb£^J No. 425) 

MALDI-TOF MS : M + 765.2 

h/Waiv^jStf^Sfc;*^^ h/W : X m a x 615 nm 

h y * [ i - o, 5- v^/i^p - 3->f/w7x-/w)^ y / y 

C 2 , NH y S>«7 .Mill) (fll^te^ No. 421) 

MALDI-TOF MS : M+ 901.2 

h/Vx^ffi©**^^^ h/V: Ima x 616 nm 
<HJfi^J38> 
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- ■ N](/x -5** ")S?*f «J i?$rA(III) 
5 ^[l-(5, 6--^7/l'tn7i=/l')'f y*;!)y-C 2 , N](T-fe 

f/U7t h^" H-T y ^*A(III) (tflj^te"^ No. 501) 

h !) * C 1 - (5 , 6 -^7^^071=^)^ V =^r / y ^-C 2 , NM 
y ^ 17 A (III) (mTFik&yo No. 497) 
<^U£01J 39> 

10 HJfi^l 1 1 <T> 4 -y f^7i= /U#n ^&tf>ftfc> 0 t£ 2 , 3—i^7/U 

•7 1 >7=^^[1 -(4 - n-^f^/W- 5, 6. — i?7-/U*n 7k — A'W 

y *y y ^-c 2 , NH/t — a n)^^r y a (hi) (m^it-^m 

15 No. 698) 

hf ^[ 1 - (4 - n -7*?VU- 5,6 - t?7/VtD7i-^H y / 
y y-C J , N](7tf;U7t h h) ^ !) 7 A (III) (0y*Mfc<£«3 
No. 534) 

h!)^[l-(4-n-7'fA'-5, 6 - i?7^to7i=/l')'f V* 

20 y y v-c 2 , n]w y s??.miii) (0»j^^-^«j no. 530) 

< ^JS€?>J 40> 

y/u^-o y ^yix-f ydpy y ^£ffli>-CI£;fifc0>l 7 irl^^tcux l -y* = 
/w- 5 — K y y/u^-o y ^vww' y V L, wixfcfflv^jem 

5. 
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C 2 N](^-i?^nq)^yi?!)A(III) No. 706) 

[ i - -7 i 5 - h y y ^yu-Y y y y v-c 2 , 

N](Tir^/WT-fc h"*" y ^-MIII) 

h y ;* [ 1 -7*=^-5 - h y ^/w^-opt ^/w y> y y >- - c 2 , 

NlW y i^^A(III) (&l7F<t&&l No. 83) 
< £!t£0»J 41 > 

^life^l 7 o'l-^.uB^ytvJ is<nftt>?> \z. 1 - y p p-4- h y 
y^/w-f y^y y >£ffl^-c 7 t^icux 1 -7*=. 

So 

C 2 f N ]( M -^^ n n)i^>T y v^^Adll) (fiaj^'fk^^ No. 707) 

-7*i/i/-4 - > y yvw^p y y =*y y ^-c 2 , 

M](7-fef-/W7* h-T h)4 y ^^A(III) 

h y *[i -7*^/1 — 4 - h y 7^to>f;K y*y y ^-t: 2 , 

n]-< y $**.miii>, (m^it^m No.82) 

<5I*SM42> 

Hlfctfl 7 y Vtf>ft*>«5 »C 1 - y p p -4-7/U 

tpyfMV* / y ^«rfliv*"Clllfc« 7 irlsgtKtcbT 1 -7x-/v- 
4_ 7 /w^-p y. ^/i~f y =*y y v :mSrJ8^5W*Mi^8!i#l 

h7=^^ci -7*s*- 4 -7/u^-«3'< y=*y y ^-c 2 . n]u - 

^5^ o d) v?W y A (III) (m^itS® No. 705) 

-7x=/u - 4 -y/w^p-r y*y y :^-c 2 , N](7-fef/w7 
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± b1~ h)>T V i?9 A (III) 

* 

A (III) (m^it^^O No. 81) 
<H3Ste0ij43> 

*-p 7 3LZ=.>\,i£xi 1 p n >< y^ / y ^<0ftfc>9 IuI-^op 

- 5 -7yu^-p-< y y ^Sr, *;ix^ixJBv*5£t*M;it5lSlfi« 11 hW\ 

T h7=tA[l - (3, 5 — v^/U^p 7 ^—/U) - 

io y=*y y ^-c*. n]u p p)^-* y 

tr*[i — (3, 5-e?7;i'*B7x-/i') -5-7/^0^ y*; 

y v-c 2 , N](Tir^^r-fe h-^- h)^r y ^^a(iii) 

Ml7[l - (3, 5-^7;Vto7x=/U) - 5 - 7 ^ p >f y 
/ y V-C 2 , NM y v*<7 A(III) (0U*Mfc^ No. 232) 
15 <mi&W44> 

1 1 <0 4 -> f^7i=/V#o ^®.<Dttfc>«3 IC4-7/W^D7 
:*=:/W;#n 1 - ^ p D/f y* / !) C 1 - ^ O B - 4 - 

:7A^p< y=W y ^&^iv^;h,m^3^te^#J ll bWH&izi^X 
20 r h^^^tl - ( 4 — 7 *=/i') — 4 - ^ y ^y 

y^-c 2 , N](M-^^oo)^-ry^r7A(iii) 

c 2 , N3(T-fe^/WTir y 

25 -c 2 . nw y v?*A<iii) m^it&m no. 230) 

<H;fifc0»l45> 
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i^/utffo l-^oo^y3ry y :^<Dttfc>D |:i-;nn-5- 

SLT <o to & f&ir Z z k 

5 f h7 + ^[l - (4-7;UtB7x=/l/) - 5 — y/U^a^ y 3r y 

V 1/-C 2 , N](m -5** » »> v 5 ^ y 5? ^ A (III) 

c 2 , n] (r-tf/wrt h-7-f w y s*«7 a an) 

Ky*[i- (4-7/i'to7i=;i') - 5 y^y y y 

10 -C 2 , NM y Vfr-MHI) (MfFik&m No. 228) 

<Hi60!l46> 

n y f ;i/7 ai=yU3l?D >S&, 1 - ^ n a ^ y J V fc> 9 {C 1 - * 

n 0 _ 4 y=*y y >£^;a^ftffil^^teHlife0tf " £ 

f h7^r^[l - (4-l!l7^to^f^7*s/U) —4—7^* 

D^y^-yyy-C, H] (m - ^ ^ " ») ^ V V ^ a (in) 

br^[l- (4-H)7^tn^f^7x=;i') -4-7;^n^y 

i 

*y y ^-c 2 , N](7tf/i/7t h-*- h)^ y i^-Min) 

20 - (4- h!!7/l'to^fvi/7*=/V) 

y^r/ y^-c 2 . N]^r y a(iii) (^j^^ts-g-fe no. 256) 

<HJ60>J47> 

^Jfgtfil 1 1 ©4->^7x-/W#tiyK©ftl3!) K4 - 7 

25 h y 7/vto^ ^-/w y*y y > s&z:iri- ! etim^&sM'tiMifoM n £ 

HI ^ J c L T ^ T <D it & to * M ft. & rf£ -t 5 - £ # ^ B "V *> 5 o 
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/u^r y*yy v-c 2 , n]<m -s?y o a)^>r y s?yA(in) 
tr^[i— ( 4 — y su) -4 - h !) 7/vto>f-/i'^ y 

^/!)^-C J , N] (7tf/U7t h^" b)<< y v^y A(III) 
5 hy^Cl— (4 - 7;l/tD7*=/l') -4 - h D 7/V^n>f /H" 

y^r/ y^-C 2 , NM !J 3?9A(IH) (09SMfc£''lfeNo.23l) 

<^£lte0tj48> 

i^/w^u l - y n d>f y^y y ^cof^fc> t) CI-^bb-5- 

10 h V 7**b *^;usf y*;y ^&*:th?thm\<^Z>UKteMMm li £ 

/w-c y ^y y ^-c 2 . N](it -v 5 ^ »3 n)v?-r y ^«7A(iii) 

(4-7;wtD7i-/v) - 5 - h y y/u^-o y y 
15 ^yyy-c 2 , NKTtf/wrt b-t- km v *jv a am 

h y 1 — (4--7^*n 7*^/1') — 5 — h y y/U^n y ^/U^ 

y^E-y yy-c J , n]w y «? y ^ (in) (M^it^^s No. 229) 

<^2fe01j49> 

^£Jfc0!l 1 1 © 4 — y f ;W7i-/W?K n ^gfe<oftt> D lc 4 - M) yyv;*- 
20 n^^^7s=;Vj}?n^|jf, 1 -y a n y / y -y<oj&*>*) \z. i -y 
pp-4-h!) 7/u^p^^w^ y*y y ^Sr-en-eiUBv^W^Mi^ 

mm a t mmz i, x sir <o ®> * m&.& &-r z zt&® o 

7- h7^^[l - (4-h!J7/l't0^f^7x=:/U) -4-h!)7 

/i,tP^f/M y*y y ^-c 2 , n] u -s?y a o)s?>f y ^y-Min) 

25 mmt-Sm No. 691) 

fc*JX[l — (4- MJ7/Vto^f^7i=^) -4-M)7/l'tP 
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y ^-/u^ y * ; i) v-c 2 , n] (7tf;w7-fe hth)^!) v^-Min) 

h M [ 1 - (4 - hU7/l'^i3>f^7x=/l/) _4_ (. y 

D^f/Ky + yy^-c', nm y s^auid (m^t^ya no. 26o) 

■ 

<H*£0IJ5O> 

« 

n y ^/uy^rwwztfn i - ^ ao-f y*y y 9 l: l -y 

fl>7^^[l - (4-hJ7**B>fA'7*s^) -5-1*57 
10 yw^-a y y 4/ U ^-C 2 , N]U -v^ a y v^-MIII) 

tT^[l— (4- h!J7/l'to^7 v /l'7i = ^) - 5-^17/^0 

y y =*y y >-c 2 , n] (t±^-/^t± h-f- H)«r y W a(iii) 

h y ^[1 - (4-hy 7/^0^ f;l/7i=/U) — 5 - KSJ ~7 fr* 

uy *yu-f y y y ^-c 2 . n]w y ^17^(111) (m^it^^o No. 255) 

15 <^«6^J51> 

ms^j 1 1 «)4 -y ^71= /u#p ^sfeoft*p«? v*^^— tt 

$83, 4, 5. - h y 7 /u^ d 7 x =>Jt? n ygg, l-ypn^y^y 

y ^(Dixt> utci-^on-4-hy 7^*d> y^y y ^Sr^ 

20 5CiWC$>5, 

fh7^r^[l - (3. 4. 5, - > y y/W^-a 7 * = - 4 - h 

y y /u^-a y ^/W y / y nUu * v J* 

(III) 

(3, 4, 5, -h!)7/^n7x=yk) -4-h!)7/i/ 
25 to^/^y*;!)y-C ! , N](7tf^7t y *J?J* 

(III) 
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h i> * C 1 - (3, 4, 5, - hi) 7yU^~P 7 sl—jV) - 4 - h V 7 

/v^-D^f/Ky^y !)y-c 2 , n] -< y p a (hi) (m^itS-Vo 

No. 253) 
<nMM52> 

5 MM&l 1 1 <E> 4 — > f /U7 = =./\s7$u >m<Dftt> <9 tC7 *t 

4, 5, - H)7^tn7s=;W;HnyS, 

V ^(Dftt> 0l:i-^no-5 - h y y/Xsj-a y *vt^ y df- y y 
*Jx^;hJli^5»*r«lS« 11 t W\m\z LX£kT<Dit& &&&&&& 

10 rh7#^[l - (3, 4. 5, -M)7^ti7i = ^) - 5-h 

y7;v*o^f/K y*7!)>-C 2 , N]((i-^o D)^!)i?^ 

(Ill) 

(3, 4, 5 , — > y 7*^/1^) -5 - 7/k 

^■o y ^/i^r y =*y y ^-c 2 , NKrtf^rt h-T-hwyv'S'A 

15 (III) 

* • 

M*[l — <3,..4, 5, ->!!7;l'tD7ii/V) -5-11)7 

/w^- o y ^/u^r y ^ y y ^ -c 2 , n] y •? a (hi) (m^it-tto 

No. 250) 

20 mt&m 1 1 <0 4 -y /wy* — >-&tf>tt;b«9 iZ 3 , 4. 5, 6 

»c 1 - y p d — 4 — h y Tyi^u y fMy^; y ^rJx-?fttfflv> 

25 T F7=Sf-^[l- (3, 4, 5. 6-fh77^o7x-;l') -4 

- h y y/vitrvi y ^vu-r y y ^-c 2 , niu - >*y o o)i?-r y 
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A(III) 

fc'*[l- (3. 4, 5, 6-7 1 b77;i'tD7i = /v) -4-bV 
y ^/W y*c/ V V-C 2 . N] (T-fe^/WTir Vt V WJ* 

(III) 

5 b!)*ll— (3. 4, 5. 6-fK77/l'tB7x5/l') -4-h 

y y f->\"( y*s v y-c 2 , n]w y s?£r.Miii) (tajjjMfc-g-^ 

No. 268) 
<MMM 54 > 

^iMg^J 1 1 <T> 4 -y ^Vl^x^/WjtfP y&t<DjXt><0 iC 3 , 4. 5. 6 
10 _^ ^7/^n7x= yi'tfo^'Mfc* 1 - * a a y=*y y ^(DftfrO 

i*— > a p- 5 - h y /v^f y -tfb-ejhjflv* 

f h7*X[l - (3, 4, 5, 6-7h77^o7i^) -5 
15 -h^yWtP^f/Wy^/y^-C 2 , N](m — d n)v>-f y i>i7 

A (III) (.mxUk&VO No. 690) 
. If^Cl- (3, 4, 5, 6-7F77^f7xi/W - 5- by 

y <5->v>( y y y ^-c 2 , n] (rtf/wrt b-r b)4 V WJ* 

(in) 

20 hM[l - (3, 4. 5. 6-7h77/l/tn7i := AO -5-> 

y7/^o^/Ky + yi)^-c , > n]w y a (in) (0y^<b-£4fc 

No. 272) 

XWi J. Chem. Soc. C. 1966. 2328-2331. % J. Chem. Soc. C, 1971, 61-67. „ 
25 J. Org. Chem., 1971, 29, 329-332. Jo <fctf Org. Syn. , 1960. 40. 7-10. <T> 

^(C^o-CftlC^fS^-C, f^tCl-^no-3, 4, 5, 6. 7. 
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MMffl 11 ©4-^ f/U7 at =-/WtK cr :/gfc<Of£:fc> 3 , 4, 5, 6 
ft^0tCl-^nn-3, 4, 5, 6, 7, 8. -^f7^'*B^y 



f - (3, 4. 5, G-*r h^-rfrX-n? ol=.;v) -3, 

4, 5, 6. 7, 8. -^>*7yv*n-r y >-c 2 , n](m 

^ d nr)^-< y ^17^(111) (W7F<t& %9 No. 709) 
.tfJ*tl— (3. 4, 5, 6-f h77/l/tP7x=/l') - 3, 4. 

5, 6, 7, 8. -^y^7^to>ry*/y V-CV N](7tf;V7 
ir h-t* hW y i^«7-MlII) (WTFit-kVi No. 457) 

hy^Cl- (3, 4, 5, 6-7h77^to7i=/W) -3, 4, 
5 , 6, 7. 8, -^^^7^0^ V^/y >-C ! , N]-<yi>7A 
(III) Xm^it^to No. 454) 
<fU&0i|56> 
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y^^A(ni) (flj^Mfc-g^No. 315) 
<3£i£0*j57> 

10 ^tsrt^-cfes, 

r h5 [ l - (s-^^/w^^^/W -{y + ;!)y-c J , n](m- 

v?^ n d ) i?/f !) ^ 7 A (III) .(^J^k^-^No. 725) 

tf^[l- (5-^^/1^731=^) /f y^r/^-C 2 , N](7-fef/l'7 
•fe h^" h)-T V ^«7A(III) 

is hMd - ( 5 -^^/V7i=/w) y =sry y ^-c 2 , nm y 

A (III) («a|^^-a-^No.316) 
<HJfe0»l58> 

f F7^r^[l - (5-*^f/V7xS/W) y =5r y y V'-C 2 , N]<m 

-^dd)^!I i?^A(iii) (#J^<fc£-#> No. 730) 

f^[i - (5 -^-^^/w-^i^/u) /fy^y y>--c 2 . n](r±^-^ 

T-tr K)-< y 5? PA (III) 

25 hMti - (5-*^f^7*=;v) ^fy*y D^-c J , nw y 

17^(111) (^J^fk-^^ No. 321) 
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f^[i- (5 -y ^ y * / y ^ - c 2 , nut-**-/^ 

T-t h-*- M>r y a(iii) 

■ Ml *[l - (5-y ^ y=*y y ^-c 2 , N]-< y ^ 

10 ?^(III) (0IJ*Mfc£-4& No. 375) 

<njfee»j 6o> 

tr*[i- (5 -^^^/w^-^^^*^^) ^y^/y^-c 2 , n](t 

tf/w7t h-*- h)-f y A (III) 

h y i - (5 -^■r^/i'^-^r">7 rc=/w) >r y *y y >--c 2 . n] 

20 y f S *7 J* (III) (0»J^<fc-£4fc No. 398) 

<SUS0!I61> 

Hite^l l i ©4 - ^ ^-/uy x=-/u^x3i^m<oj^t>K) \z 4 - h y 7^^- 
y y is<oftt>*) \z. i — > a o — 4 — H y y ^vi^ y^-y y 
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f h7*^[l - (4 - Ml 7 y h^r->7i-/V) -4-hy 

y y * y y v-c 2 , n] (m - *J9 ° D ) &4 y a 

(in) 

tT^ [ 1 - (4 — h y 7;^o^ h a:— /W) -4 - Ml 

5 p^f/Ky + y y^-c 2 , NKr-ir^/uTiz h-*- hw y s?£a<iid 

hM[l - (4-hy y hdr^7ai=:/U) -4 - h V 

to^f>o^;f^-c', n] >r y «7 a (in) (&\7F<k&Vo 

No. 411) 
<mMM62> 

10 MMW 11 ©4 -y ^7*- /Utfn V&tfDftt? t) 4 - h y 

o y h /UtfCn 1 — 9 o a-Y y=*y V XOftfr*) \Z. 1 - 

^pd-5-M) y =*y y ySr-^4x-etl/fflV>S£A^f* 

rh7+^[i - (4-ny FJf->7x^^) - 5 - h y 

15 7/l'tn^f/l^fy#/!)V-C 2 ( N](/x — i? ? n n)^-Y y Jx 

(III) 

t^C 1 - (4-hy ^ h =^V7 - 5 - h y 

c y y =*y y ^-c 2 , n] (r-tfvi'T-i? hth)^!) ^17 a (in) 

hy*[l - (4-hy y h^i^^ai^/U) - 5 - h V 7^ 

20 tB^f/V'fy^/y^-C', N] -f JJ' 5* * A (III) (M^it^^O 

No. 410) 
<Hi60»J 63> 

nasey 1 1 (04-y^/u7^=/wji?p^Bfto<ti3»jic4- h y 

25 i:i-^DB-4-7/PtB^y^;!)yS;, -t*x-e;hJB £Jt. fl* fin 
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10 



15 



20 



25 



jrvij y y >-c 2 , n](m a n)s>>r y 

MJ *[1 - (4 - h!J ^ h =*-ixy ;c^/W) - 4 -7/1^0 

^y*/!)y-c J , N]^r y i^^Adii) (^j^-fk-g-f^ no. 409) 

<Hlfe«a|64> 

mMm 29<di- (A-zfn \f/v-7 a:=/u)>r y y y >*fflvN, mmm 

ii <b h7=¥*[i -U-zfn \f/v-7 a^~/v)4 y=*y y ^-c 2 , 

^31— yu)-r y*y y >-c 2 , N](T-fc5^y-fe ft- h)-r y s^y^an) 

££-J&-t-<5o ^(Dlt&Mtmmm 7 <D1 -7 y*y y ^SrHJfe 

01J 11 t mmZ&.fc£l£X s f^[l-(4-7*n^7 I =/W)>fy^y' 

y v-c 2 , N](i-7x=/v^y^y yy-c', n) >f y s? * a (in) 

(M^it&Vo No. 283) &-&fifc1-5C t^^^X?fc5o 
<HiS^j65> 

Hi£0«l 1 1 <o 1 -(4->f/i'7x=^)^ y#/ y ><Dftt>*)\z. 1 — 
y^^yw^T y*y y HiSM 11 fcraauc^ h7^(i 7 7i 

rt/W y^y y ^-c 2 , n)(*z -s?y a u)&4 y :y 7 a (111) u 
x e-x (1 — y y^y y v-c 2 . n) (T-fe^yur-fe b-f- hW V 

i^y A(iii)«r^figi-So - <t Hife^ 29 cd 1 -(4-y*a t^/W7 

3i=yw)^ y y ^*nnm 11 i ptHIMciRfSS-tir-c, f*(i-7:* 
— yu-Y y^/y ^-c 2 . N)[ l - (4-y°o if/uy *=/u)^ y y 

c 2 , n] ^ y -yy a(iii) mmt&to N0.299) £-£fifc-*-s^<ba^ 

<Hlifis0>J 66 > 
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22 <D 2-7 ^—^W iSXDftfrV tC 1 - (4-^*^7 

fx [l- (4-^*^7x=;u) ^y + yyy-c 2 , n] (1-7 
5 x=My^y yv-c 2 , n)w y a(iii) (m^its® No. 287) 

i^x(i-7i=;i"fy*;!iy-c 2 , n) [ 1 - (4 -^^71 
=^/u) * y y v v - c 2 , N]>f y ^17 a(iii) (fli^-ft-g^ No. 303) 
<^lite^ 68> 

mMm 22 © 2-y :x=/n? y 0 ic 1 - (4 -a-^^/u^ 

15 rcn/u) ^ y =*y y ^fc^S^fl-fil^ifctf!! 22 i H^KUT 

[1- (4 -^^f^7x=;i/) >f y y :✓.-<?. n] (1-7 

s =Myi|f/ ijy-C 2 , NW y 3?.9<MIII) (flISMfc'S'* No. 289) 
<mtfiW69> 

20 ^ttffj 22 O 2-7»sA'tf5^©ft*J9Kl-7x=/l"f y>y 

it-zs&m^* i-7x=>/Ky*y !)y©^*39iwi- u-^^-A' 

f7(l-7x = /V>f y^f-; !Jy-C ! , N) [1- (4-*^^"A>3»* 

25 — ^y^-yyy-c 1 , n]-y y ^»7 a (in) (^J^<k-^^ No. 305) 
<mteM70> 
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tttttt 400 g ( 2. 5mole ) 2500ml Icigftf g.ffi.\Z#iM Ufc 

Cffi.^-CMia^ 219g( 3.35mole )£3JDx.5 0 f* * - > a ^ 

^^•T. l@!f&*rii8iU *i5fc^X*y -/i-tfei^U S£«Lt: 149gtf>» 




activ.Cu powder 

C6F13I /=\ 1)n-BuU 3)H+ 
C 6 F l3 -< }— Br ^C6F 13 — \ i— B(OH) 2 




10 r 2)(CH 3 0) 3 B 

15 -C 2 . N](/x -5?^ o n)S?>f y ^r> A(III) (0)j*Mb-£4fc No. 715) 

1 - (4 -/<-7A'*o^'* , //l'7x=^H y^r/!) V-C 2 . 

n] (T-fcfvwr-tr h)V y r> A (III) 

hm[i-(4 -/<-7^to^*vA'7i^/i')'f y^/ y c 2 , 
nw y a (in) m^it^m no. 475) 
20 <HifiM7i> 
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9- h 7*c*l 1 — (4 — 7 /I' t o ^ ^ v'/l/ 7 x = —A—y^^T 

hfx [ 1 — (4 — ~7 J\'*u^*i//\'7 -4-7/^0^ y 

*y V is-C 2 , N] (T-fe^/WTir h-T h)^ V ^A(III) 
5 hy^[l-(4-/N'-7/W^ci^#v'/l'7i = /V) — 4 - 

y y ^-c 2 , nm y $?9auii)' (fli^te-s-^ no.478) 
<HJS^jr2> 

MM&I 11 ©4 -y f/l'7i=/l'#n >m<Dftt><0 iC4 

io hi - ^ pd-4-mj ^ y^f-y y ^Sr-eax-eatJav^ 

7=- fx ^ ^ [ 1 — (4 — - 7 /l^t O ^^f WU7 x syl') -4-MJ7 

/Ustu y y*s y >-c 2 , n] (m — s?* y a(iii) 

15 tr* [ 1 — (4 — 7JU^-X3^^i^A"'7 9.ssiJU) -4 - h!J 7/Uto 

h y ^ [ 1 — (4 -^-7/l'tnA^>>;U7 aid/U) — 4 — h y 7 J^3r 
o^fyWy*/!)y-C ! , N]-* y 3? 9 A (III) (01J^-fk^-#» No. 477) 
<HJfe0IJ73> 

20 mfeMll O 4 - ^'f /1/7 xsyni? b yR©ftfc 9 t 4 -/<-7/U* 

xx^^^fW a:=./V/J<o >Wti:. 1—? uu*{ y*rS V ^<Dftt>*)lZl 

xsu- 5 - hv 7;^n^fA"f y=*y y z/&*:ti*:tim\<^z>&>n- 

5. 

25 T" h7*^[l — (4 — s<—7/U&v*^3t-i>'A'7=.=./\') — 5— hi) 7 

/vtn^fywy^/'^-c 2 , n](m — ° a ) y '^7^ (III) 
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[1 — (4 -/<-7^D/s^i//U7 3i=yl/) — 5 - h V 7/V*a 

h D X [ 1 — (4 -/-?-7/Utn^^i//l'7xn/P) _ 5 _ ^ y :7vU;j- 
py^/l^T y*r/ V ^-C 2 , NM y ^?A(III) (fl^te^ No. 476) 
5 <HJ(50iJ 74 > 

22 <T> 2—-7x.—/l't?]) v 5 V CD ft *> 9 K 1 - (4 — o 

^dr^/b^^^/u) - 4 y *y y ^&m^z&<fi\>tzmi&m 
io y^yy^-c 2 . n] (i-7x=Hy^;y^-c ! , N)-fy^«7.k 

(III) (^flS^ No. 479) 
<HSS0!|75> 

^Jfe0)J 22 CO 2-7*~,'Vfc , y i?>:0i*t>'9 1 -7* ~/l~r y=^r/ 

yvSr, i -7*=/^ y^y y ^<Dftt>o K i - (4 -a?— 

15 ^df-^/i/7*=yv) -< y *y y v£J!!v^5UJl*M±lllfc0!J 22 tl^EfclcL 

r & co £ <£• fifc-r 5 ;l £ a* 2g a -e fc 5 o 

^(l-7xr;Ky*/yy-C', N)[l- (4 
^r^yV7*=yU) ^y^r/Dy-C 2 , N] 4 V *J * J» (III) ( 08 a< 4fe 
No. 480) 
20 <^Mm 76> 

3c(C^i-S!^t?4 - ( 1 H, 1 H. 2H.2H-^— 
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O" S02CI /-=\ 

C 3 F 7 CH 2 CH 2 OH C3F7CH2CH2OSO2- "\ / 




/==\ 1)n-BuLi 3)H+ 7=\ 
CaFyHzCHjCO— ^ V-Br - C 3 F 7 H 2 CH 2 CO— 6 j— B(OH) 2 

^— ^ 2)(CH 3 0) 3 B 
1 1 <0 4 -^f^ii^o ^&<Dft:fc>*) {£ 4 - (1H.1H, 
2H, 2H-'*— 7*=/WsJ?d V&Srffl V* 5 

5 So 

fh7*^(l-[4- (1H, 1H. 2H,2H-'*— "7 iV^rv^-sf-tV** 
is) 7x=/u]^y=Sry y-C J , N} (u -W » a)^ V i??J* (III) 
^{l-[4- ( 1 H, 1 H, 2H.2H-'-*— 7A'toXi/ 7 4 ^*'/) 7 
ai^yU]^ y=*y !) ^-C 2 , N} (7tf/V7t -h*J- -M-f y 5** A (III) 
10 hI>;*{l-[4- (1H, 1H, 2H, 2H-'<— 7/U*n^<^^/W**-» 

7xi;Hiy^;!)^-c ! , n} 4 V V v a (in) {m^it^m 

No. 469) 
<HJ£0ij77> 

mnm 22 o 2-7*=^ey^^^fc») 1 -[4 -(ih, ih. 2 

15 H, 2H-'<— 7^*B'<yW*i')7s=^]'f V * / !> & ffl V ^ 5 J£A 

fl-teHJfefll 22 iridic UT&<zMfc-&4&£-S-fifc-*-£w fc**M"C*>*. 

tf^ { 1 - [4 - ( 1 H, 1H, 2H,2H-'< — 7 A?* a 
7 ai = /u]>f y * ; }) is-c 2 , N} (1 — 7x.~A"4 N)>T 

y ^«7A(m) mmt&'fo no. 470) 

20 <^2i£0i| 78> 

H3&0y 22 <d 2-7*=/n^>; i?><r>ft*>v\z. 1 -7*=yv-^r y*y 
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V v&fflv^ i-7x=/Ky=f-y D>©ttt)9l:i-[4- (1H, 1H, 
2H, 2H-'<— 7 ^Jtvl^ i/zf-fr y^^/vM y y U ^fc-ffiv 

So 

^J* ( 1 - 7 3u=.)Vy( J y >--C 2 , N) { 1 - [4 - ( 1 H. i H, 2 
H, 2H— — 7 /Is&zi ■r<Zs'?'/U2t-4?is) 7x=/H-l'y*y P^-C J , N} 
^ y i^r>^ (HI) (^jT^-fk-g-^ No. 471) 
<^*fi0»J79> 

?fclC/T?tgKt4- ( 1 H. 1 H*-v<— •7jVyt*^"7 s 7'tl'**r*/) 7 zc 

■ 



HJfifliJll <Z>4 ^&Ottfc>9 IC4 - ( 1 H, 1 H 

^- by**{l -[4- (1H, lH-^-7/VtD/syf/l/t*V) 7 

i^^y^/D^-c 2 , n} u n o)^ y -Mm) 

[4 — ( 1 H. 1 H-'<— 7/\'*u^7'?-;U**ri/) 7x^/U] 

^y*;D ^-c 2 , n} (r-fe^ywr-fe h^- h)-r y a(iii) 

[4- ( 1 H. 1 H — 7 tvarxi^-f^^^r^r is) 7 * =■ 

a-M y*/ y >-c 2 , m-r y s?9A(iii) no. 48i) 

<mi6^J 80> 

nti&m 22 0> 2-7x=/U^!J iSXDftfr'O »C 1 -[4- ( 1 H, 1 H- 



(CFsSOJO 





2) (CH s O) 3 B 
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y frlr u ^y° f- frOr* *s) 7x=;w]^y^y V «r JB v * 6 fl- 1* 
f^.{l-[4- ( 1 H, 1 H-^— y j^jm^-ff-tvjrSrty) y 

y y ^3-c 2 , n} (i-7j=/Ky^/!i>'-c 2 , Nwyi*? 

A (III) (M^it^^J No. 483) 

<HJ£0iJ 81 > 

y ^&Jlv^ l - y *~>V4 y* / ]) ><Dftt>9iz. 1 -[4 - ( 1 H, 1 H 

-y-?— y tva-u^y'^/vi^^^) 71-^]^ y=*y y ^%m^z>U9\- 
\f*(i -y = ~j\"<( y=*y y ^-c 2 , n){i-[4- (ih, ih-^- 

(III) m?F<k&V0 No. 484) 
<HJfe0»j82> 

HJS^J 11 <04-^^/W7 3i=/»'^D^^<^ft^9^y*=^^a^ 
1-^pn^y^r/y ^Oft*? 9 1 - ^ u o - 4 --^3f WW 

y *y y ^^^v^^^tt^ja^J 11 tmmz.^x&.y^^m^Mtf^ 

f 1 h7#^( 1 -7x=yi/- 4 — ^^^/uw y^y y c 2 , n) (^ — 

^ a n)S>-r y i*»7 A (III) 

tr;*(i - 7 x =/w - 4 - ^^ww y=3f-y y ^-c 2 , NXr-t^/ur 

ir h-?- h)W y v?*A(III) 

h y ^ (1 -y ol^a — 4 *si\><< y*y y v'-c 2 , n).-t y s?«7 

A (III) (0tj^fls£-i& No. 156) 
<Hj&£0y83> 
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>vs( y V >%m^ZSX*UZMM&l 11 t fflmz I, X SAT <D it 

r h7^-^ (i-7i=^ - 5 ^/u^r y =*•/ u >-c 2 , n) 

5 (m -S** o u)-?* V ^«7-MlII) 

f^d -7x=;i/-5-t^t/w y^y y ^-c 2 , n) (7tf/v7 

■fehth)Vy A (III) 

hy^(i-7x=;w-5-t^f^y*y'!i^-c J , nwus?* 

A (III) (ttflMb'd'fe No. 220) 
10 <MMM 84 > 

15 NK/t-^DBj^'Ji'ndll) 

f^[l -(5 -«^^A/**S/7»5i^)>f y*/ y ^-C 2 , N] (Tir 

f/l^Tt h-f h)W y 5**A<III>-- 

!> 5* 17 A (III) <«3Mb*4feNo.270) 
20 <H16«85> 

■ 

2, Kb driy-4-y 5^ — # /U tf? ~ h ll/KTA- 

Ky y^ttSL »^ 37, 947-6) stah^-c^bhm* 4.8S9,67i 
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CH 3 



POCI 3 




CH 3 COONa 
PdCI 2 . H 2 

in MeOH 



CH 3 



CH=CHN(CH3) 2 



(CH 3 ) 2 NCH(OCH 3 ) 2 J^^CN 

-or- 



30%HBr 



in dry DMF 



in CH 3 COOH 




y#y y ^&m^x 1 -7x=;w- 7 -rf'f y y % 

mm 11 1 itr h7=*;*(i 7 -rif>r y=*/ v ^ 

-C 2 , N) (m -*J9 a xx) ^ V iS?J* (III) „ ^^(1-7*^/1^-7 

wsjsk-g'^u, > y * ( 1 -7ai=./k-7-Tif>f y^r-y y ^-c 2 , nw y 

^^a(iii) (mmk-Brto No. 783) Sr#sr t^^^-^feSo 

<HJi£0H86> 

3-> *->U — tf= y / = h V /KT/W K y y *"tfc*L 13* v# 51,273 

-7) ^fflv^^H^fF 4, 176, 183 ^9J*nftK:1B4t * ixfc&ki^-raiSg-C* 

i - 1 Ko^r->-5-rif>r y*y y ^Sr-^^b, Hife0»i8s £<i3MRfcb 
x i a n -5-rif-r y=*y y ^Sr^^-fsr t £S8£-c*>s. 



30%HBr 



aN (CH 3 ) 2 NCH(OCH 3 ) 2 
H 3 in dry DMF S^CH^HNCCH^" CH 3 COOH 




POCI 3 

— Or 

nmm 7 <d i- 9 ° a J y * ; v ><n*X*> <0 id 1-9 xi o 

y y y v£#v^ 1 -y^^/w-s-rif'i' y *y y 
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mm 11 tmmzisXT h -7 7f7x^w y 

df. 7 y y _ c J , N) ( /x — v?^ao)v?^ J) i^^A(III) ( #J *Mfc 
No. 763), tr* (1 7 -Tif T7*=^ y * / U ^-C 2 , N) 

(T-tr^/WTir h^- h)W » v 5 A (III) SrJUg^-^fiJc U, M^(l-7x 
5 - /v _ 5 _7f 7l -,K y y ^-C 2 , N)vT V *s*? A(lll) 

^-&^)No. 640) £r#-5 C ir^^B-Cfc^o 

<Htgfiai87~95> 
10 $2 5 




±l2HJS0tl 94 *5<fctf 95 T?JSI)etl£SSc^ih®{wffl^^<t:^«» Balq 
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3t^^fi, n®mm%v> b-f , Si^#if?9?i5 
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at # <o m m 



1. TI2-^ (1) -e^£ix3g&#flt5££ / >&< t t> 1 ott5w 



5£4>Mti: I r . Pt, RhSfcliPdO^lI^fc!), NtCtt, I 

m&£w%mm*-c*>K> . A^m^m.^^^^K^mmmm^-^it^ 

B £ ft X m * £ ^ ^ 3. o ^ ft iH m * & it b x & JR AC ^ M I c L fc S & s 
g<o l o*fcl*2oiiftf{fI§W£@#&;ik;h,T fc«fcv^ )-c*>9, itr 

15 5. 

©^$tv-Cv^-Cfc J;^. h HI7M;^!)/VS ( B£ T * g ft 



5 



ML 



(1) 
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fi - o - , — s — , -co-, -co-o-, -o-co-, -CH = 
ch-, -c = c-x*©#&;Lkix-c^ : C'i> «t <; i7/^^Sfoi 

#*;fcli#il£#<^T/u=*/i'gXfc.5 0 h ^^m^^t 1 h 2 0 <DiS^ 

10 2oet±0> ^U^gfi-O-, -s- % -co-, -co-o-, - 

o-co-, -ch=ch-, -c = c--cg#^x.e>ix-cv>-ct > «t < , 
2. riE-fis:^: (3) -e^^ixs^ i &i&m.£-t-z>m&i% 1 jcie^w 

ML. L' „ (3) 
[S^MIil r, Pt. Rh^fcttPdC^SlS^t?*,^ Lfcit; 
20 L ' l4XV*K:*fc 3 "MiBte^Sr^-ro ml* 1 *fctt 2 *fcfi 3 19 , 

nfcfcO&fcttl 2 T?*>-5. fcjEU m+ntt2*fcte3T?fc.5 0 

»»i3SML' B t4TlB— itt* (4) *fctt (5) *fc|± (6) t**Jl5. 
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